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NOZZLE ARRANGEMENTS 

• • • 

The pKsentiavfijitionidates to nozzle an^ Moxc particularly, 

but ndt exclusively, <iie pteasat inveixdoa lelates to nozzle acrangements that 
are adapted to generate a spt&y of a fhiid, TJi*ulchis fotccd to flow throuiJi the 
6 nozzle accai^edneiit under pressure. 



25 



Nozzles are often* used to piovide a means of g^exatii^ sprays of 
various fluids. la particailar, noa^es aie ooaoamonLy fitted to ihe outlet valves of 
pressurised fUiid-filled coatainers, sudbi as so-called "aerosol canisters" to 
provide a means hy fli© fikud stored in the oontainear can be dispensed in the 

BT of commercial product? are presented 



10 fonn of a spray Of mSsL A laige 



to consumers m this fbiixi, inchiding^ for 

* ;.. .t . • • 

odoRoit sprays^ p^cfbmes, air fiesliaieicSs 



products. 



laccuticals. 



idpecspirant sprays, db- 

[liseptlcs, paln£s> msecttddes, polish, 

npor 



tcigger-actoated nozzle anraDg^fitits, La. arFangerocats wbexe the rele^ of 
fluid fiom a ncorin^un&ed container is actuated by the operation of a 
mamuJly op^able pump or trigger that fonns an integral part of th» 
atrangementi aic abo fi»que3B% used to gMiasds a spr^ or mist of cec^ 

pioducts. Ejcamples of jooducts that typically mcorpaiate pump or trigger 
nozzle deviises include various lodons. msccdcides, as well as various garden 

20 and honsdiold s^ys. 

• » 

A spray is genesated when a fluid is caused to flowdirou^ a nozde 
grrangtmiftnt uadcT fttessuT©* To achieve this effect^ the nozzle arrangement is 
configured to cause Ih© fNd stream passing through die nozde to break iqs or 
"atomise** into numerous droplets, arc then qeoted thioa^ an outlet of 
di© atraagemeiit in die fbcaa of a ^ay or inist 



The optimum size of droplets required in a particular spray depends 
primarily en the paiticulai product concerned and die application for which it is 
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2 . • . 

intendedL Far example, a {Aaimacdaticd 8[xr{^ that co^^ 

be inhaled by a paticnl Ce.g. an asthmatic patienl) ttsuaUy requires very small . 

■ 

droplets, which can peneti'ate 4eep into the limg^. In controsl^ a polish spray 
prefa:ably- comprises spmy droplets vntti larger diameters to promote the 
S impactiaa of fhe aerosol droplets on Ibe sur&ce that is to be polished and, 
paidcolady if the spssy is tosdc, to leduce tbis. extent of inhalatioa. 

The size of the aenascd droplet produced by such convendonal nozzle 
airangemenis is dictated a mnutber of &ctoirs» inclnding 0ie dimmsiops of 
the outlet odfice and Ihe pressure with wfaich the Hujd is fbnsed tloough ibe 

* 

10 nozaie. Howevw, probleaxu^ can arise if it is desired to produce a spray that 
comprisB:^ small fhopleta ^^rifli narrow droplet size distribixtionsB particulady at 
low pressures^ The use of lew pressures for gcncrafing sprays is becomiog 
mcreasii]^ desirable because it cables low pressure nbizle devices, such as 
the manually-qperable pump or tdggw sprays^ to be used instead of mote 
IS expen^ve pressurised contaioers and, in the case of the pressurised fhiid-^^led 
containeas, it enables fb& quandi^ of pjcopellant piesent in the ^ptafjr to be' 
xeduced, or aJttonative prapeilants vMiii typically produce lower pressures'(e^ 
compressed gas) to be usel' The desire to reduce the lorel of propellantused in 
aerosol canisters is a topii^al issue at the moment and Is likely to become more 
20 important in the future due to legislalian plamaed in certain cofuntdes, which 
proposes to impose rwtrictious on the amouot of propeUant that can be used in 
hand-held aerosol canisters. The reduction in die level of pnspellant causes a 
iceduction in the piessuie available to. ddve the fluid fhzoi#L the no2zle 
anangement and also tesnlfs in less piopdiant bdng pies^ in &e mixbue to 
25 assist wifli Ihe droplet break iqp. Therefixe, there is a leqpiireaneiot for a nozzle 

■ * 

arrangement that is capable of producing an aerosol spray oori^osed ofsuitably- 
smaU droplets at low pressnres. 

9 

* 
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A fiSrther pioWem -with known pressurise4 aetoBol caaistBra nttea witii 
cpaveotional ndzzle axtaEfiemeiata is lhat the size of the aerosol droplfits 
geaerated tsraods to inraeise dwing ihe lifetime of -flie aerosol camstcri 

• particiilady towards the eaid of canisteis life as tiifl prrasore witMa the 
canistcx leduces as Ifaje pBMpdlant becomes gradually d^e^ This rediMiioa 

. ^ ca^ a» - 

generated and tinis, flie quality of tiw spray pKjdnced is comproiinised. 

Accardiusly* it is an olyect of the pijesent invention to provide a nozzle 
maasaoffOX that is. adsqrted to genjetally reduce the aze of the droplets 
geoejcated when oonq)ared with conventianal nozde devices, as weU as reduce 

• tiie droplet size distiibtrtilons. M addition,, it is an object of the' present 
invention to piovida a wjzzle atniogenaent that is adapted to ^enable small 
droplets of fluid to be gerosaled at low pressures, ix. wheii fluids containing 
reduced or depleted levels of pf opdlant; or a idatwely low-pressure pxopellant 
such as oonrpressed gas, is used, or a low-pressure system is used, sw* as a 
puBctp- or trigger-actuated nozzle arraagement 



The problem of providing a high quality spray at low pressures is fiir&er 
exacexfooted if the fluid ooncemed has a high viscosity becawse it becomes 
harder to atomise tte fimd into suffi<aently small droplets. 

20 Accordingly, it is a further otaect of the present invention to provide a 

nozzle airaag«(nent that is enable of geoeratmg a spray fixwufl v\scoos fluid at. 
low pressores. 

A furdier problem associated with known nozzle atcaagements is that 
certain products have a leaidency to block or clog the spray odfioes provided in 
25 the nozde arrai^emenL Itttematiooal Patent Publicatioa Numbers WO 
■ 01/S9958 and WO 97/31841 both describe cleanabl© nozzle arrangements, 
which can be slit ^ to expose the internal fluid flow passageway for 
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cleaning. However, it is not practicable to clean the spiay oiifices afbesr' eadh 
individii^ vso^ wtdch may be necessary v^iOi some products HiAt axe paitiralarly 
prone to Qk>gging tiic n02z!'.e ^angement As a comeqvfince, '^e spray orifices 
piesent at the oviL&. of the nozzle arzangement or within the nozzle can become 
S blocked or do^ed iwith such products^ -wfaibh can .adveisely .affect th^ ' 
performance of the nozzle arrangements and thus^ the quality of the spiay 
produced- 

Hence, it is a fiuthcx object of the present invoition to* provide a nozzle 
arrangement in which the dccurr^ce of hlodcages at spri^ orifices is obviated 

m • 

0 or at least substantially miidnused. ' . . 

inlbe case of nozzles fitted to pressurised aerosol canisters^ there is also 
a tendency far the fluid flow through Ihe nozzle to reduce as the contents 
present in the canister become depleted. As previously indicated, this is 
primarSty due to llie depletLim of the propellant present in the canister and cm 
15 be pardciklarly undesirable faecavse it results in liie quality of the spray 
produced by the nozzle arrangement being comprotoised as the canister 
• approaches the 0ad of its cpetatianallifetim 

* « 

For Hds reason, it i^ a fiuther object of the present izrvsiticm to xQeans by 
winch die level of fluid flow through a nozzle axrangement can be maintsmed 
20 at a constant or substantially constant level. 

« 

Accordiz]^ to a first a^^t of the present uiveitfion there is provided a 
nozzle arrangement adapted to be jStted. to an outlet of a fluid supply and 
gen^ale a spray of fluid dispensed £rom said fluid simply during use» said 
' nozzle ariangemyTOt having a bod^iA^faichcQ^ 

25 0) actuaXor meao^ which is adapted, upon opetadion, to cause 

fitaid to ilow fcom said fluid siqsply and thropgjb said no^zie 
arrangemenf; 
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(u) aa iolet ftrou^ vMdbi fluid. fKim said fluid. sv9>ply accesses 

« 

. the tLOZzle azrangeiment duiing use; 

fiii) an' outlet tbnnigb 'wtudb fluid is ejected fixan. the jxozzi» 
axrangemeat daring use; and 



(iv) 



an iat^nal fluid flow passageway ^ndiidi connects said inlet to 
said oudet; 



25 



said fluid flow passageway camprising an elongate portion having an, 
inlet end and an outlet end; whereby fhud flowing throusJi file nozzle 
axransemeat during «s© accesses 1i» etangate portion at tiie 
toward otrtlet end, and whereifi said passageway is ananged s< 

■ 

fluid flows into inlet euid of said elongate pdttiotttangentially. 

By "tar^BDttaqy", we mran that the fluid flows into liis inlet end of the 
elongate portion along a tsngeat with respect to its cioss^sectional profile, ie. it 
profiae al an angle which is perpendicular or subsiantl«Hy perpeadtailar to the 
lm^Ait^^^ axis of Ihe deogate pottian of the passageway. In uaost cases, it is 
preferred that the fluid flow passagew^ is ciicular or substantially circular in 
cross-section so lhat the iafcoducflon of fluid tangentially means *at the fluid 
sttfeactt enters ^ inlet end and is directed towards the circular or snbstanlially 
dicular internal wall, ihe«4»y oansing ihe fluid to swM within the elongate 
partLon as it continues to flow towards ^ outlet of die nozde aitang«aneiiL 
tapattiDg rotational flow .to the fluid stream in this fflimnear has been found to 
«Dihaaoe Ihe break up or "atomi^alian" of fluid drcqplets flowmg through flie 
passagpw^ and, ultiniafidy; ejected Unrough ihe ouflet H«snoe. nozzle 
arrangements cooofigured in tins manner can improve *e ipiality of the spray 
generated (i.e. provide small droplets at reduced pressures with narrow droplet 

> • 

size distributions). 
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According to a second aspect of tbe preBoot iaveiMicadi thfire is provided a 
nozzLe axEangeaaient adapitsd to be Sited to an outlet of a dSuid si^Iy and 
geneicate a s^rsy of fluid dispensed from said fluid suq^y during use» said 
no22le aixangemcat having a body which comprise^: 



(i) actuates: meand whidsi its attepted^ upoa operatioD^ to cause fluid to 
flow from said fluid wpply and throu^ said nozzle ^asngemea^ 

(ii) an iuldi diroa^ vvibich ftidd from said fluiid Bopsiy accesses 1h& 
nozzle axrangemeot dwing use; 



(lii)' an outLet tinxniglL \vhich JSuid is ejected Aanx the nozzle 
aziangwifint durir^ use; and' 

« < • • • • 

(iv) an internal fbxid flow passageway which connects iaid inlet to 
.$aidoutLet; 

wherein said body fkutber defines an internal chamber disposed at a 
position along the length of the fluid flow passageway, said chamber having a 
constricted inlet, though which fluid flowing through the passageway during 
use accesses Hxe chamber^ and a co&sinGted ooAjs^ thtoi:^ which fluid exits Ihe 
daaxnhex daring use. 



By "coDStDcted" ^vc mean tliat die opening ddSned fay the inlet and 
outlet KspcGtively is narrower than ihe bote of the internal fluid flow 
passageway, ibrov^ the fluid flows ittio and out of the ciwmber. 

» • 

The provision of an internal chamber having a constiiote4 inlet and 
outlet has snipdsingly been fbund to contdbute to the atonmsation of droplets of 



. viscous solutions^ 

■ • » 

Preferably^ the passageway furQijer comprises a' swirl chamber positioned 
25 dowxxstream of the internal diamber. In an especially preferred embodiment. 
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the passageway cono^prises m expanrfm diamb^ downsteam fiom flie internal 
ch^dribcr, wHich is in turn foUovred by a svrfrl chamber positioned down^toeam 
of &e eaqpansioii chaifl^ 

is also-preferabk. that.an expansion cl«mbcr is positioned iq«b»am 
5 from tte i^mal djambs. It is cspcdaUy pt«f«,:«d d^at sucai an 

chamber is fed by a tangential fluid stream input, as discussed above m 
reference to Hie first aspeci. of tiie present inveoliaii; 

" For ^ avoidance of doubt; an expansion diamber is ^ inteinal 
d^^. usually (but not necessarily) circular in doss-secdon. into vrbidi fluid 
passing to^gb tii^ passaieway is wed ti^ou^ ^ «a«t orifice, but, unlike 
Ihfi internal chainbcr defined above, it does possess a constri in 

addition, a swiri chamb^ is an internal chamber th^ is ecHifigured . to impart a 
tot^o^ BBd/or swirling, motion to tbe fluid stream passing througb ibe 
d^amber during «e. E^anslon swirl dianAcrs are 

- _ . . ,oAa-c« entire contents of WMdi ax© incotpoKated herem 



10 



15 



\yy refereiDce* 



defining 



20 



: the di^imber ^ t^er outwards ftom &e constricted outlet 
prefeirsd embodiments iwbeie the mteoial passa^sway is of 
[on, ifae portions.of^B passageway up stream of flw diamber 
eaxa 6cm the chamber outlet, effectively define portions of 

ft*m of a truncated cone, as 



described lairtha: 



Aocordtog to a tol pBwnt itt 

25 .o«te a»oga»at adapts to )» fitted to » ««ttct of . fhM 



generate a sp»y ui. w.^*^* 

jaozzte atrangemeut having a body wHch comprises; 
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(!) actastor means \^ik^ is «deqpled,ttp^ 

flow £com said fimd supply and through said nozzle arrangemeiXXt; 

Qi) an inlet thioui^ wbich fhiid fixon said fluid supply access^ Hi^ 

. • * 

nozzle arxangemeixt during use; 



(iii) one c«r moie outlet cmfices tbucQi^ ^dti fluid is ejected fixnm Hie 
. nozzle anwgemesQtduEdngiis^sid 



(iv) an iotemal fluid flow passageway which connects said Met to 
seid one or x»oce outlet orifices; 

« 

. wherein said flhuri flaw passageway «uifiier comprises' an intetnal 
10 e^aasiaa chamber, isaid Dhaniber having one or mOice ttd^ orifices arranged 
such Uxfft the fluidaccessmg the chauaber is directed towards, an internal wall of 
^ chamber, and an outic* orifice through which fluid may eadt fl» ohanibw. 

ft 

It is especiatty important fliat liie fluid entering the esq^aasion diainber is 
directed to an internal wall of the diamber» tslhejc than towards an outlet ojdfice 
15 of ihe chamber. This eosnces that the fluid droplets axe exposed to as much 
disruption as possible within the diambec to . atomise Hie duqplets as fer .as 



possible. 



internal dkyamber has one or .moire inlet orifices and one or 
, said inlet orifices behig ancanged in a divergent 
another so diat the fluid passing throu^. th© inftKnal 
liie idiamb«r throu^ said two or more ink* orifices along 
a» and drvexgent paths. 



Prefecabiy» the di^'etgeat mlet orifices direct fluid towards die intemal 
avails and/or comers of Ae duunbcr (falhej than ihe openhig of the oaliet 
25 orifice(s)). It is also preferable fiiat the flmd entering the dumba is dffected 
towards an opposing v'all expansion chambea: or the . comer between an 
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opposing wan and an a4j»cent wall of the ej^ansiosn chamber, raliier than the 
same -wall that comprises llxe inlet oiifice(s), or a waU liiat is directly a^aoent to 
sudk a -walL Alteniflfcively, one or more posts or protcusioiis may be positioned 
wifliin tbe chamber to pxcrvide intemal wall sittfeces vM<A ihs fluid may be 
5 directed towards. 

■ 

K is especially preferred that tbe fluid is directed towaids one or moie 
nodules foimed oa tti© internal walls and/or cotobbs of the e»pansio» chamber, 
said nodules bdng comfigured to cause fuifher agitatioiB/dishirbaiice to the fluid 
■ Stream withirL the chamber (andheoce. furttxci: atomise the fluid droplets present 
10 in tiie fluid stream). 



mtemal 



osifices. 



In some embbdimrats the one or more oirtlct orifices direct fluid present 
in the chamber into a camdm^uatton of Ihelnteinal fluid flow passa It is 

15 prel^abLe, however, that (lie cbmba is disposed proximate to Ihe outlfet and 
the one 'or mor^ oaflet orifices of the expanaian <dbamber are also &e odp or 
more outlet orifices of the nozzle arrangemeat 

Alternatively, thiB internal chamber may be provided wifli two or mote 
inlet orifices disposed in a convergesnt relationship with tespect to one anoftiea: 
20 so that the fluid streams flowing through the inlc* otifices into Ihe chamber are 
directed towards one anofecx and mix within the chamber. This mixing of fluid . 
streams flirther conttibutcs to die atoausatioa of ^e fluid flowing through the 
nozzle axran^emrait dtunng use. 

Accorduig to a fourth aspect of the piesenr invention, there is provided a 
25 no22de anangenient adapted to be. fitted an outlet of a flmd supply and 
generate a spray of fluid dispensed j&om said fluid supply during use. said 
nozzle aMangement having a body which comprises: 
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actuator m^os which is adapted, upon opeiiatlon, to cause fluid to 
flow from said fluid supply into said nozzle airBBgemenl; 



(h) m jbcxlet thro^ogh vThlck fluid firom 9ai<i fluid si^ly accesses tbe 
nozzle anangemetDt during use; 



(iii) one or mow outlet orifices thiougli which fluid is ejected from Ihc 
nozzle axiangmient during use; and 

(iv) an internal fluid flow passageway vAA^h connects said inlet to • 
said one or more outlet orifices; 

■ 

wherein* said internal fluid flow passageway composes a first orifice- 
defining portion and a flap having a second orifice-defining pordQn» said flap 
t>emg configured to be displaced by the flow of .fluid thIo^gh ihe internal 
passageway during use Scorn a first positLon, in which said fiap resides when the 
nozzle arrangement is not in use and whendo: the first and second orifi^ce- 
defining portions are disposed apart fi^om one another, to a second position, in 
vftadtL said first and "second orifice-definiiig portioas are disposed proxiinate to 
cxDB anodier and tag^libsi: define an orifice tbLOUgJi vMfsh tiic fluid pasfii^g 
through l^e nozzle arxangemmt must pass. 

The parts of a nozzile arrffligement most likely to become clogged wifli 
3aiflttcr duxiqg use are ihe irarcovr/constxicted portions, such as internal or 
external arifiotis- For Hub reas«n, the proviaicHEi of an orifice defboed by two (or 
more) orifice-defimng poilicns, at. least one of whidi is provided oa a moveable 
jQlap so d)3t it is in its ori&ce-defiiitjag positicoi when tiie nozde axrax^emeat h 
in use (Le. when fluid h flowing ^xrough the nozzle axxai^eineat), bat ©an 
move aw^ when the noizlc airangeroent is not in use to provide a means liy 
wluch any matt^ that has become lodged at the orifice caii.be dislodged. In 
efiTect, the orifices are sefcr-deaning and the build up of leaidue at die orifices of 
A xiozzie anrangement is dxameticalJy reduced 
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Prefoably. the first ODdfice-defkang portion is a poidon of the. body of 
the nozzle arrangeaient ivldch defines the intenial fluid flow passa^^way. 
jpreferably, the first oiifice-defming portioix is in flie fojcm of a recess or iutemal 
waU, wMdi is adapted to iwdve the second orific^-defiDixig portion of the flap 
when it is displaced into the second "orifice-fomung" postfion. The fl^ may 
be comxBcted to tiie side of Ifae fluid flow passageway or, more prefoably, it 
may be positiaDed witbin si recess of the chamber wall. 

The flap may be eoimected to tiie bo^ by a tesilieiit moiiDiliqg whidi 
the flap to move from the first position to the second "tscifice-defiriin^ 
posiHoa by the pressure of fliiid flowing through the uitecnal passageway. 
Once the fluid flow ceases, the resiUent mountiiig causes Ihe fl^ to lehim to 
ihe first position, thereby ffislodgmg any residue diat may have beooms lodged 
in the orifice. More prefisacably, tiie fisp is itself resilient^ defonnable and is 
caused to bend fiwn ihe first position to tbp second positiooi by the flow of fluid 
through Ihe no2zlc arrangement, and then letupn to the first position once ihe 
fluid flow ceafs^. 



tin 



The second' orifi^e-definhig portion of the flap is prefeiabiy a fieely 
moveable end of the flap. Altwicialively. second orifice-defining portion 
may be a semi-drcular or otherwise shaped cafe-out pcation which, together 
>jQ with tiifi first orifice-defining portion forms the orifice when the fl^ abuts the 
jSrst coifice-defirdng portion. 

* 

The orifice-defining portions may define more than one orifice* 
FurthermosB, the orifice, onoe formed, may be positioned upstream &om an 
CKpsawon chamber so as to fonn an orifice Ifarou^ which finid can be spr^ed 
25 into the chamber. 

Tlie si2» of the orifice may vaiy dependhig on Ihe pressM® widi 
the fluid is fbroe Ihiougii. For example, at high pressures the orifice m^ be 
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small because the &^ is urged into close contact mth £r&t oiifiGe-deiiiuiig 
portion of the ^>ody. At reduced pressures, however^ flie resilLra.ce of the flap 
msy cause it to be futflier displaced from dxe first orifice-defining portioa of the 



body. 



5 The orificeCs) defined by the flap may be of any shapes fiar exan^^le 

dicular, squaie^ oblopg 

Aceoxding to a &Bii aspect: of the preset mvention there is pcovided a 
nozzle acrangemeot adapted to be fitted to an outlet of a fluid supply and- 
generate a spray of fluid dispensed from $aid fluid supply durmg use^ said 
10 nozde atxangcsneKXl: hoviAK a body which comprises: 

CO * actoator mega3S ^ich is ad^ted, upon operation, to cai^ 

flow from sad :&uid supply and through said nozzle aiTWg^^t; 



an inlet Hirough wtddi fLuid ftccm said fhud siippfy accesses, the 
nozzle azxangement during use^ 



Qii) one or mrae ouflet odfices through which fluid is geoted from tbe 
nozzle axrai^ement dudnguse; and 

(iv) an internal fluid flow passageway which connects said hdet to 
said one cm: more outlet orifices; 



25 



wherein a flow control mechanism is disposed in said passageway, 
flow control mechanism conjyprbing a flap whi<Ai is rcsiliently deformable so 
Ihat it can be displaced ftom a first position in which the passageway is fiiUy 
open to a second positien in which the fbaip eodends into and canstrids the 
passageway in response to the pressure of tbe fluid flowing tbrou^ passageway 
during vscy and vsHsam to the first position vrbso. the actuaUoQ ce^es and ihe 

a 

nozzle arrangement is not in use. 
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Hie flap may be configtoed so that the eadait of displacemfiot between 
said fiist aad second posJtioas is de^eadent on the pressuie with which die fluid 
flows IhiXR}^ <be nozzle arraagBBaent. Thjerefcffe, the extent to ■which the 
passageway is eonstrioted depends xninrapaUy on the flwid pressure, i.e. as the 
pressure reduces, the displacenwmt of ihc flHp is less and, as a consequence^ the 
constricdon of the passageway is less so that A© fluid flow remains. 
' . sObstanlially the same as when ihe pressure is higher and the flap constricts the 
passageway to a greater cKteni. 

Alternatively, the fl^ may be configured to displace to its Mlest exsssA 
once a predetsnnincd miaimum flireshold pressure is eacceeded. For example, 
the fl^ could be configured so that cfisplaces folly at pressures above 1.S bars. 
. ,Thea:efosie, when an aerosol canister equ^ped with the nozzle arrangemeDt is 
full and the pressure genesated is ig^pically between 4 and 7 bars, the fl^ will 
be urged towards the second position by Ihe fluid flow tbrou^ the passagew^ 

« 

and thus, the orifice of the passageway \rill be constricted by the fl^. 
However, as the pressure in the aacosol camster reduces witti use ^e. as Ihe 
prqpeUant becomes d^lebsd), the jElap wiU return to die first position when the 
pressuie fidls bdow 1^ beis. This will canse die passageway , to open and thus, 
inocease &e fluid flow tf: low«a: pressmsas. Hus approach is anticipated to 
eomblB Ihe fluid flow to be maintained wiflrin 25% throughout die HfetSme of 
the aerosol comstsa:* 



Ihe flap preferably extends verticaUy wifliin the passageway, althou^ it 
may also «»ctend horizontally. , 

m 

In an altOTiative eolbodiment, &e flap is di^laced hito a tapered reo^ 
25 and ihe gap between the eoA of die fl^ received hi the recess and the wall of 
the recess defines the aperture Ihiou^ whidi fluid may flow. A hl^ pressures 
urges the flap forflier into :the tq)ered recess where the gap between the fl^ and 
the tapered recess wall is sndallest, whereas the size of the gap increases as the 
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pressure reduces and '&e resilience of the flap causes it to be urged awsy. from 
the tqp^ed t^cgss back towards the fizst position. Hiis results in a larger 
between the recess and th-e end of die flap being provided at lower {ttessunes 
md thus, enables the voamie of fluid flaw ibrougb the passageway to be 
maintained withto the desired ra]3(ge$ and also be virtually mdependent fiiom 
pressure changes that may occur. 

The following general remarks are applicable to all of the 

* 

aforementioned aspect of tbie present invention. 



The fluid supply may be my $uhtable fluid supply to which a vozdib 
atran^ement is usually attached la most cases the fluid supply will be 

* 

container, such as presstiriied band-held bctosoI canister. 



Tbe nozzle arrangesments of tbe present invendcn are preferably forvned 

It is also preferable ifaat the body of the nozzle arrangements of the 
15 pi^ent invention is composed of Bt least two interconnected parts. Each part 
preferably has an abutm^at surface, "Viliich may be hrou^t into contact with 
one another to form the final nozzle azraxxgement assembly^ One or more of the 



abutment -sur&ces pre&XEibly comprise grooves and recesses formed thereogn 
which, when the surj&ces are brought into contact, deiSne the fluid flow 

20 passageway (Including an^r dtuambers positioned along its lengdi)^ as well, as the 
' ottbet and, opGxmaSfy, fh« inLet. Preferably, a seal is joovided between, tiis 
abutnaeot saor&ces, which prevents fluid passing lixrougli the nozzie 
arrangement from, leaking out between the abutment surfaces during use. This 
construction is preferred b>ecause it can be manu&ctuted ve:ty cheaply and with 

25 a degree of precisicn. Inaddidon^theconsiitueiitpartsoftheboc^ni^be 
p^xn^entty fixed together* to form the final, assembled nozzle arrangement or, 
alternatively, the parts may remain separable so that fluid flow passageway may 



I ■ ■ 

15 

■ 

be opened and exposed fc^::r cleaning.* Most prdfeiably» the nozzle anrangemeat 
is fonned of two parts iiKtearcoDnected by a iidbtxge so as to enable the zespecdve 

» 

parts to be moved towards or away fcom each other to enable cleanmg to be 

dOEected. 

* • 

5 Nozzle aaxsDg/wx^ts of thb construction are described further in WO 

01/899S& and WO 97/3 1(14 1» tfas Entire contents of which .are incoiporated 

• * 

hraein by reference. 

The actuator means* may be any suitable actuatcor means that is capable 
of initiating the flow of fhiid throng the nozzle brxangemenL Various means 
10 are well known in the eirt Foe example^ nc^sle arrangements fitted to 

« * 

pressurised fiaidHfiUed csni^ts ^ically comprise and actuator that can be 
depressed so as to engage and open 1h.e outlet vabe of the canister and tfaerel^' 

« 

permit Ihe fluid $taxed theaxin to be dispensed through the nozzle arrangement . 
In addition, pmxp and td^^er nozzle arrangements are widely available as a 
15 means for dispensing fluids &om non-prefisurised containers. In these casesj^ 
the operation of the punc^i or iiig^r genexates the pressure, whidx causes the 
fluid ftom the container to be dispensed through tite iio22le arrangemCTt. 

How -the iBvmtipn ixmy be put into practice will now be d^^q]cibed in 
more detail in reference to tiie following Figures, in which; 

20 Figure lA is a cross-sectional view, in diagrammatic fonn^ taken in a 

vedrtical plane through the fluid flow passageway of a nozzle acrangeanent 
according to the first and sec<»id aspects of the presort invention; 

» 

Figure IB is a fijrfhex cross-secdonal view, in diagrammaiic form, taken 
in a vertical plane tihrou^^ the fluid flow passageway of an alternative »ozzlc 
25 arrangement according to Ae first and second aspects of the preset invention; 
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Figure 2 xs a cross-ssectioiial -view taken in a hotizotital plane througb a 

ft 

nozzle axrangcment accoi'ding to the Hard asptct of the present inveatioxx 
showing apordon of the fioid flow passageway stream fiom the outlet 

■ 

Figure 3 A is a cros^i-seetiaaai view taken in a veitical plane tbiongli the 
S ' fluid flow passageway of a. nozzle anangem^ according to the fonrth and £fih 
' a^^ecU of the present mvention, in diagrammatic fonn; 



Figure 3B is cross-sectioiial view taken along line X-X of Figure 3 A. * 

In the followix^ description of the figoies, like refex^ice* numerals are 
used to denote like or cozrespcHiding parts in different figures. 



10 Figure 1 shows thc^ fluid flow passageway 101^ the outlet 102 and the 

inlet 103, defined hy the body of a nozsde aixai^ement according to the first 

% 

and second aspects of the present invention. . For the purpose of illust 

* « 

only the fluid Sow passage-way. Inlet and outlet are shown. 



The nozzle axrangemexxt incorporating the fluid flow passageway shown 
in Figure 1 is composed of two separate parts^ namely a base part and an i^er 
part The base part is adapted to be fitted to an outlet of a fluid siq^ply, 
a pzessurbed aerosol caniister^ and has an upper abutmmt sur&ce lending 
gen<^alLy along the plane of the line 104 shown to Figure lA. Fitted to the base 
is the upper pari, whidti provides a conr^ponding abutment snc&ce that 
contacts the abutment sur.&ce of the base to &mx the fmat;^ assembled nozzle 
anangement. Bach of the abutment sur&ces have girooves and/or recesses 
formed thereon which ali£;n whrai the abutmimt snr&ces are contacted together 
to define an elongate portion of the fl.uid flow passageway 101a as well as the 

outlet 102, as shown in Figure lA. In addition, the base also defines an mlet 

« 

portion 101b of the passageway 10 L 
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The dongate poalion 101a Im m inlet end 105 and an aaQxA end 106. . 
The entire elozigate poitiQa is durpular In cross-sectLoo. Dimog iise, fluid is 
cauted to access the nossie aixangemeiat through the inlet 103^ and flow 

* 

through, the inlet pordou 301b of the £l\ud flow passageway into the inlet end 
5. 105 of the elon^te portioci 101a. The fluid then contmues through the elongate 
pordoa toi^^ds the outlet end 106 of the elongate portion where it is ejected 

* 

ftooa the noz2ile amingement thtough the outlet 102. It shall of course be 
appreciated that the fluid is caused to flow by the opexation of an 'actaator (not 
shown). 

• • « 

, ■ > 

10 Fhiid is introduced into the inlet end 103 tangenlially. In oth» words, 

' the fluid stream is dtrectjed. along a tangent of the cross-section of the inlet end, 

* 

i.e. along a s^traight path whidh dissects the circular (aross-section. This causes 

* 

the fluid to inqpact on the curcular side wall of the inlet end and thiis i » caused to 
rotate Or swirl by flie curvature of the wall. This includes a rotcftional. swirl to 
15 the fiuid stream as is passes along the elongate portion 101a towards the outl^. 

The fluid flow, passageway lOX shown in Figure lA additionally . 
comprises an intetnat chamber 106 disposed along its lengti^. The chamber has • 
a constricted inlet 107 th2X>ugh which fluid access the chamber 106 £:om the 
fljuid! flow pa^ageway 101. aad a constdcted outlet lOS, tiuough which fluid 
20 «?dt9 ihe (^madied: axid is iksbmi^ 

» 

its passa^ towards the outlet 1.02. As shown in Figure lA* the side walls of 
the fhrid flow passageway.preferably taper towards the constricted inlet 107 and. 
away fiom^e oufletlOS, effectively definiijig a bore hi the form of a tcuncafced 
cone, as shown by portions 109 add HO of Ihe ffmd. flow passagew^ 
25 respectively. The provision of this arrangement gceafly entrances the break-up 
of the fluid droplets, especially with viscous solutions* 

Figure IB shows {in altetDative onbodimeait, wfaicii is identical to Ihe 
embodimexits shown in Figure lA. ejosept lhat the canstrlcted inlet 107 and 
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constricted oodet 108 to tine internal chanib^ 1Q6 wbich are elongated relaiive 
to the inlet 107 and ouflet 108 shown m Figure lA. The provisicm of elongate 
constricted mlete and outlets pcovides the same e£feet on the break-up of fluod 

* 

d]:opl6ts as the embodiment shown in Figuce lA, 

5 . Figure 2 shows a €ix>ss-sfiction taken in a horizontal plane fhrou^ an * 

embodhn^ accordmg to the liwd aspect of fhe preseait invention. . In Figure 2 
ozdy the ouQet portiooa oif ihe nozzle arrangement is shown^ hut it shall be 
appreciated that nozzle airangement ad^onaJly comprises an inlet throng 
which fluid accesses the Quid flow passageway 101 and travels towards the 
10 oudct 102. The nozzle arrangemait is fcwned firan a base part and an vqppei: 
part, with the jSuId flow passageway 101 .and die outlet orifices 102 feimed 

■ 

between the abutment surfaces of Ihe upper and lower parts^ as discussed above 
in reference to Figure lA. 

* 

During use, the fluid flow passc^way 101 feeds fluid into a first 
15 chamber 201 Ihrough a constricted inlet 202. Tliis causes the fluid to be 



sprayed into Ihe first eaq^anslon chamber* Fjluid passing through the first 
Cixpansion chamber travels alopg a series of divergeixt orifices 2Q3i whioh &ynu. 
divecgent inlet orifices to a second eospansion chamber 204. The second 
esQiansion chamber is provided with three outlet orifices 102» throu^ vduch 
fluid is ejMted fixnn the seoond chamber and the nozzle arrangeoient An 
important feature of this embodiment resides in Ihe divergent inlet orifices 
being arranged so that fluid entering tiie second chamber is directed a^instlhe 

■ 

opposing wall 206^ or a comer between au opposing wall 206 and an adjacent 
wall 207, rather than direcOy towards the outlet orifices 102, The consequence 
of this arrangement is that fluid is caused to impact on the opposing wall and/or 
the comer between an opposing wall and the adjacent wall and thaeby causes 
the dismptiOn of the fluid stream and further atomises Uto dropleta contained 
therein. 



U^^llY Srilllil Ifil'rta MA VVJLJLjyOi^ ««u«CT -* rAXfiNX OFFICE 1^023 

* ..... -» . 

19 

Figure 3A shows m embodiment of a nozzle Birangemeiit accoTrding to 

both the fourth, and S&k aspeds of the present inv«tion. The nozzle 

» 

anangement is fQimed from a base part 350 and an upper pdit 35 1^ las 
previously desccibed. in leJcezence to Figure lA. In this embodiment^ however, 

• • 

S ' the fluid flow passagew^' 101 eon^uises a chambei:' 301 whidb comprises aa 
' i^standing flap 302 mounted tfaeacein* The flap has an orifice defining end 
* portion wfaich, together with the orifice-de&iiBg portion of the body, defines an 
iotetnal orifice 305. The flap 302 is conGgured to be resiliently defomied by 
the flow of fluid throu^ fbe nozzle arrangement during use from the first ' * 

10 position (not shown), whereby the orifice defining portion 303 of the fiap is 
displaced from the orifice defining portion 304 of Ihe body, to a second 
position, whereby the orifice-defining portions of the ik^ and body^ 303 and 
304 re^ectively» are disposed i»:oxiniate to one anotfaer, as shown in Figure 
3A, and togeth^ define aa internal orifice 305 through which fluid must pass 

m m 

13 during^e. 

« 

Figure 39 shows a €:io5&-sectional view taken along line X-X of Figure 
3A. hi this figure the upper part 351 and Ihe base part 350 can be clearly seen. 
The upstanding flap 302 lias as its orifice-defining portion a cut away portion 
313. The lower edge of cutra^ray portioKi 313 forms the orifice 305 through 
20 . which fluid exiting the chamber 301 must pass. 

It shall of course • be sgipreciated that once the fiow of finid ceases 
throuf^ the nozzle arrangement^ the flq3 retui]^ 

its inherent resilience. This causra any residue that may have built up at the 
internal orifice to become dislodged. 

25 ' In addition, the embodiment shown in Figure 3A and 3B is also an 
embodiment which compjises a fiow control mechanism according to the GSh 

m 

m 

* aspect of the present inve^ition. Specifically, die fi^ 302 can be configured so 
that it only moves fiom the first position to the second position' at a 
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predetermixLsd pressura Tbus, a cxmstdcted Inteoml orifilce 305 is finmed, 
which restricts tiie flaw of fluid, at pressures above the predeteimuDied 

mjbatmum, and, vfhssa the pressure Mis beloiv the predetemdned minimuzzij. the 

fi&p returns to lie jSrst positicHi in wluch the portions 303 and 304 are displaced 
from one another, th.ereb>' creating a wider path dirough which the fluid owl 

flow. Hiis serves to TiT>^f»^tf^ti? the flbw rat^ within a xms^ of approxioaately 
25%. 
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